Silver Whiskers

(Copper in Silver Nitrate Laboratory Experiment)

Thanks to Melanie Sidorow

C11-3-13
Purpose 

1. To represent the reaction of silver nitrate and copper at the three different levels of scientific understanding:

· Macroscopic (evidential)

· Symbolic (theoretical)

· Microscopic (psychological)

2. To determine the limiting reagent in the reaction between silver nitrate and copper.

Materials

	test tube (10 cm)

graduated cylinder (20 mL)

stirring rod

ring stand with test tube clamp

100 ml beaker

400 mL beaker
	copper wire (Cu)

silver nitrate (AgNO3) 

distilled water

digital balance

drying oven


Safety

Silver nitrate will cause burns and discolouration to skin and clothing. Please avoid direct contact. Eye goggles must be worn during the entire procedure. Wash your hands after each laboratory session. Read all directions and work efficiently and quickly. If you are unsure of what will happen next, ask the teacher. Disregard for any of these instructions will result in your removal from this activity.

Procedure

Day One
Step 1: Obtain a 20cm length of bare, clean copper wire. Coil the wire around a pencil so that it assumes a spiral shape. Leave the wire coiled more tightly at one end and stretched out at the other. The length of the wire, once coiled, should be about 2 cm longer than the test tube. 

Step 2: Using a digital balance, determine the mass of your copper wire and record this number in your notebook. Make note of which balance you are using (A or B) and use this balance for all your measurements for this experiment.

Step 3: Using a piece of masking tape, label the test tube clearly with your initials. 

Step 4: Measure 15 ml of distilled water into your test tube. Attach the test tube to a ring stand using a test tube clamp. 

Step 5: Using a piece of paper, create a container in which to weigh your silver nitrate. Use the balance to determine the container’s exact mass. Record this value in your notebook.

Step 6: Obtain a small amount of silver nitrate from your teacher in your self-made paper container. Measure the mass of the paper container and the silver nitrate crystals together, and use this mass to calculate the mass of the silver nitrate crystals alone. Record these values in your notebook.

Step 7: Carefully add all the silver nitrate crystals to the water in your test tube. 

Step 8: Stir the crystals in the water gently with a stirring rod until the crystals are dissolved. Take care not to poke a hole in the bottom of the test tube.

Step 9: Place the coiled copper wire into the silver nitrate solution with the closely coiled end at the bottom of the test tube. Place a rubber stopper loosely in the test tube, anchoring the copper against the test tube with the stopper. Record your initial observations about the reaction in your notebook and allow the reaction to continue undisturbed until the end of the period. 

Step 10: At the end of the period, write down your observations of your test tube and give the labeled test tube to your teacher. 

At this point in time you should have the following information recorded in your notebook:

Mass of the copper wire 

Mass of your paper container

Mass of paper container and silver nitrate

Mass of silver nitrate

Observations for Day One.

Questions after Day One
1. Why do you think it is important to coil the copper wire before you put it in the test tube? How do you think your results might change if the wire was not coiled?  

2. Why do we dissolve the silver nitrate crystals in the distilled water? Why not leave them as a solid?  

3. Is silver nitrate soluble in water? How do you know? Draw a picture of what you think happens to the silver nitrate (AgNO3) crystals in the water. 

4. What did your test tube look like at the end of the period? Describe what the copper wire looks like and draw a picture. 

5. What do you think the crystals are around the copper wire? What clues lead you to this prediction?

6. What do you think your test tube will look like in the morning?

7. Using your data from day one, calculate the number of moles of copper you are using in this experiment.

8. Using your data from day one, calculate the number of moles of silver nitrate you are using in this experiment. 

Procedure

Day Two
Step 11: Using a piece of masking tape, clearly label a clean, dry 100 mL beaker with your initials and find out its mass. Record this number in your notebook.

Step 12: Retrieve your test tube from day one and write down some observations about what is inside the test tube, then shake the crystals from the copper wire. Allow the wire to remain in the solution for a short time to make certain the reaction is finished, noting if the darkening of the wire continues. 

Step 13: Once you as satisfied the reaction has stopped, remove the copper wire from the test tube and hold it over the beaker you just labeled. Using a wash bottle of distilled water, gently rinse the copper wire into the beaker. Set the wire aside on a paper towel to dry.

Step 14: Empty the contents of the test tube into the 100 mL beaker. Add a small amount of distilled water to rinse the crystals from the test tube into the beaker. Try to get as much of the silver crystals into the beaker as possible.

Step 15: Let the crystals of silver settle in the beaker. Decant off the liquid by placing a stirring rod against the spout of the beaker, gently pouring the liquid into a larger beaker, as demonstrated in class. Be careful not to get many crystals into the waste beaker. 

Step 16: Wash the silver crystals three or four times using 5 to 10 mL of distilled water each time. You may stop rinsing when you are satisfied that the blue colour of your silver crystals is gone.

Step 17: Record some observations about your silver product in your notebook. Give your labeled beaker with your product to the teacher, so it can be dried overnight in the drying oven.

Step 18: Once your copper wire is dry thoroughly, determine its mass and record this value in your notebook.   

At this point in time you should have the following information recorded in your notebook:

Mass of the copper wire (day one)

Mass of your paper container (day one)

Mass of paper container and silver nitrate (day one)

Mass of silver nitrate (day one)

Observations for Day One

Responses to Questions for Day One

Mass of 100 mL beaker

Mass of dry copper wire after reaction

Observations for Day Two

Questions after Day Two
9. Draw a picture of what your test tube looked like this morning.

10. What colour is the liquid inside the test tube?  What colour was it before the reaction?  What might this change represent?

11. What do you think the purpose of washing the crystals was?  If you didn’t wash your crystals, how might your results change?

12. What was the mass of your copper wire before the reaction?  What was the mass of your copper wire after the reaction?  What does this change signify? 

13. Predict what which reactant (silver nitrate or copper) is the limiting reagent for your reaction. What clues lead you to this prediction?  

14. Calculate how many moles of copper reacted in your test tube.

Procedure

Day Three
Step 19: Retrieve your beaker from your teacher and record some observations about your dried product.

Step 20: Determine the mass of your beaker and dried silver crystals. Use this value to calculate the mass of the silver crystals alone. Give your beaker back to your teacher for disposal.

At this point in time you should have the following information recorded in your notebook:

Mass of the copper wire (day one)

Mass of your paper container (day one)

Mass of paper container and silver nitrate (day one)

Mass of silver nitrate (day one)

Observations for Day One

Responses to Questions for Day One

Mass of 100 mL beaker (day two)

Mass of dry copper wire after reaction (day two)

Observations for Day Two 

Responses to Questions from Day Two

Mass of beaker and dried product

Mass of dried silver crystals

Questions after Day Three
15. How much silver crystals did you produce? 

16. The reactants of this reaction were silver nitrate, AgNO3 and copper, Cu. What were the products of this reaction?  

17. Put on your microscopic glasses and draw a picture of what you think happened at the particulate level of this reaction. What did the AgNO3 ions do to the Cu metal?  What were the crystals that formed on the wire?  What was the blue solution?  

18. Express this reaction in a balanced equation. What type of chemical reaction is this?

19. What is the limiting reagent in this reaction?  How many moles of the limiting reagent did you have?

20. Using your balanced equation, how many moles of silver (Ag) do you expect to have been produced in this experiment? (Remember how many moles of copper and silver nitrate you used.)

21.  How many moles of silver did you actually produce? Is this more or less than what you expected?

22. List some sources of error for this experiment. That is, what do you think might have happened to prevent your from getting perfect results?   

Write a brief, half page conclusion for this experiment. Be sure to include some reference to the purpose of the experiment, as well as your observed results.

** Bonus for those who can list some possible ways to improve the procedure for this experiment. 
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